The apolipoprotein A-I (apo A-I) radioimmunoassay established in our laboratory involves use of purified apo A-i as the primary standard for quantifying apo A-I in plasma and a pooled plasma (quality-control sample) as a secondary standard to decrease interassay variation. The measured values for apo A-I increased over time as the labeledantigen degraded. We observed these results in two separate studies: (a) apo A-I in plasma from 16 subjects was measured 12 times during four months, and (b) apo A-I in a single pooled plasma was measured 48 times during 10 months. We show that use of a quality-control plasma sample as a secondary standard decreased interassay variation, which was, in part, ascribable to degradation of the labeled antigen.
uncommon. In general, the interassay variation exceeds the intra-assay variation (6) . A large interassay variation makes impractical the comparison of results obtained from experiments on different days.
We now report our finding that the interassay variation in our RIA of ape A-I results in part from the degradation of the imIlabeled ape A-I antigen. By including a pooled plasma (the quality-control sample) as a secondary standard in the RIA, we could effectively decrease the interassay variation.
MaterIals and Methods
Apo A-I RIA: In the RIA for ape A-I in plasma (7) a polyclonal rabbit antibody to human ape A-I is used. Purified human ape A-I was used as the primary standard and the labeled antigen. The mass of the purified ape A-I was measured by amino acid analysis. The purified ape A-I was labeledwith im1 by the standard Chiorainine T procedure (8), with a few modifications (7); the 'WI-labeled ape A-I was then purified by column chromatography on a 1 X 18 cm column of Sephadex G-25. The label was diluted to a concentration of 250 counts/mm per microliter and stored at 4#{176}C in RIA buffer (per liter, 1 g of bovine serum albumin, 0.1 g of NaN3, and 0.1 mol of borate, pH 8.5).
The assay reaction mixture consisted of 100 zL of plasma (diluted 20000-fold in RIA buffer), 100 pL of Tween-20 Vacutainer Thbes. The plasma was promptly separated from the blood cells and stored at -70 #{176}C in 0.5-mL aliquots. The QC plasma sample was pooled from eight to 10 apparently healthy, fasting subjects. Each aliquot of the frozen plasma was thawed only once before the measurement.
For each experiment we prepared three separate dilutions of each plasma sample and measured each plasma in triplicate, for a total of nine replicates. A total of 27 replicates (27 assays involving nine dilutions) were measured for the QC sample.
Results and Discussion
Plasma ape A-I in the QC sample was measured 48 times (690 replicates total) during 10 months. The changes of the measured values (Figure 1 ) couldnot be explained by a shift of the ape A-I standard curves, because the slope of the standard curves remained relatively constant throughout the study. However, the changes of the measured values appeared to be related to the age of '251-labeled ape A-I (the elapsedtime between when ape A-I was labeled and when it was used for the RIA). Plotting the measured ape A-I values against the age of 1I-labeled ape A-I ( Figure 2 ) showed a significant correlation (r = 0.528, n = 48, p <0.001). We used and evaluated 12 different preparations of 'I-labeled ape A-I in this part of the study.
In measuring ape A-I in the plasma of 16 subjects and the QC sample during four months, we used four different preparations of imIlabeled ape A-I. The average intra-and interassay CVs for the 16 subjects were 7% and 12.7%, was approximately 30% of the 1arger-M peak (intact 'WIlabeled ape A-I). The elution profile of seven-day-old 'Ilabeled ape A-I also showedtwo peaks, the smaller-Mr peak being only 7% of the larger-Me peak. The exact mechanism ofhow 'WI-labeled ape A-I fragments increase the measured ape A-I values has yet to be defined. We found that the QC sample was suitable as a secondary standard to correct for the effects of degradation of the label, because the changes in the measured ape A-I values in the QC plasma over time were paralleled by the changes in ape A-I in the 16 subjects' plasma. The use of the QC sample as a secondary standard was validated by adjusting the measured ape A-I values at day i after the preparation of 'Ilabeled ape A-I by the ratio QC plasma ape A-I o)/QC plasma ape A-I j). Table 1 summarizes the interassay variation determined for the measured plasma ape A-I of the 16 subjects before and after adjusting results with the use of the above ratio. The interassay variation decreased from a range of 10.5%-20.1% (mean 12.7%) before to a range of 3.1%-12.5% (mean 5.6%) after the adjustment. Moreover, the adjustment minimized the changes observed in the measured ape A-I values ( Figure 5) .
We established the ape A-I value of reference QC plasma so that results from different experiments could be compared. There was no indication of degradation of the QC sample after 10 months ( Figure 1) ; rather, the measured ape A-I values depended on the age of the 'I-labeled ape A-I. The impertance of using the QC sample as a secondary standard was shown in a study in which we compared the ape A-I measured in plasma samples obtained from the same 11 healthy subjects in April and in November, 1985 ( Table 2) . The values measured in April were significantly Table   Table 1 Results from our studies showed that a considerable amount of the interassay variation in ape A-I RIA was caused by degradation of the labeled antigen over time. The labeled apeA-I protein appears to be unusually sensitive to degradation during storage in spite of various measures taken to prevent radiation damage, including purifying the freshly labeled ape A-I by column chromatography, diluting it to a low concentration immediately after iodination, and storing it in buffer containing lOg of bovine serum albumin higher than those measured in November (paired t-test, p <0.001) (9). However, after we adjusted the values by the above ratio, the differences in plasma ape A-I measured in consuming and laborious. Instead, as we have shown, use of a QC sample as a secondary standard also effectively decreases the interassay variation in ape A-I measured by RIA.
